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Abstract  
Background: Increasing attention is focusing on psychosocial interventions for treating 
patients with dementia. 
Aims: This observational intervention study investigated the impact of physical exercise and 
music interventions among patients with dementia on an acute psychogeriatric ward.  
Materials and method: The data were collected during February 2009 – December 2010 
(n=89; treatment as usual) and during April 2011 – March 2013 (n=86; treatment as usual 
with physical exercise, e.g. balance, flexibility, strength training and music interventions, e.g. 
singing, listening to music and playing instruments). The primary outcome measure was the 
Neuropsychiatric Inventory and the secondary outcome measures were the Alzheimer’s 
Disease Cooperative Study–Activities of Daily Living, the Barthel Index and the Mini Mental 
State Examination.  
Results: In both groups, neuropsychiatric symptoms decreased (p<0.001) but daily 
functioning deteriorated (p<0.001). No significant between-group differences for either 
outcome variable were found. Based on linear mixed models fewer exercise sessions 
associated with more severe symptoms (p=0.030), and the time variable 
(admission/discharge) with a decline in the level of neuropsychiatric symptoms (p<0.001). 
Moreover, female gender (p=0.026) and more exercise sessions (p=0.039) associated with an 
increased level of functioning (p=0.031) and the time variable (admission/discharge) with a 
drop in the level of functioning during hospitalization (p<0.001).  
Conclusion: Although no differences were found between the study groups, analysis within 
the intervention group suggest that physical exercise may have some positive effects for both 
neuropsychiatric symptoms and the level of functioning in some patients with dementia while 
no positive effects regarding music interventions were found.  
Keywords: activities of daily living, behavioural symptoms, dementia, exercise, music   
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Introduction 
 
Dementia has become a worldwide concern. In 2015 the number of people living with 
dementia was estimated to be approximately 46,8 million and the number is predicted to 
nearly double in the next 20 years. Alzheimer’s disease is the most common form of dementia 
accounting 60 to 80 percent of all dementia cases. [1.] Health care costs for individuals with 
Alzheimer’s disease and other dementia are substantial. Between 2005 and 2009 the total 
worldwide cost of dementia increased by 34% [2] and again between 2010 and 2015 by about 
35% [1]. There is an urgent need for new treatment methods for patients with dementia [3].   
 
Dementia refers to multiple cognitive deficits and impairment in activities of daily living 
(ADL) [4,5].  Neuropsychiatric symptoms (NPS; also known as behavioural and 
psychological symptoms) such as apathy, depression, agitation, anxiety and psychosis, are 
common in dementia [6,7]. NPS associated with the degree of cognitive and functional 
impairment [8] have been found to contribute to the institutionalization [9] and caregiver 
burden of people with dementia [10,11]. Agitation and psychosis are commonly treated with 
psychiatric medications [12] although the efficacy of, for example, atypical antipsychotics for 
these symptoms is, at most, only modest and they may cause serious adverse effects [13,14]. 
Based on these findings, recent guidelines recommend that psychopharmacological 
interventions should not be the first-line treatments for NPS [15,16].  
 
Systematic reviews [17-23] focused on the effects on music interventions on patients with 
dementia suggest that these interventions seem to have a positive effect on some symptoms, 
such as depression [17,19, 21], anxiety [17, 21, 22] and behavioural problems [17-19, 21] 
while the findings concerning agitation/aggression are inconsistent [19, 20].  
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Moreover, there is not enough evidence to support the efficacy of these interventions on ADL 
[17].   
 
Also physical exercise interventions among dementia patients have been investigated in 
several trials and systematic reviews and meta-analyses have been published [24–29]. Some 
reviews report effect of physical exercise on NPS [25,28,29]. Physical exercise may also 
improve ADL [24,26] and mobility and functional limitations, which are import to impairing 
ADL [27]. Fleiner et al. [28] reviewed the effects of short term exercise applicable to carry 
out in acute care settings and reported that exercise may have positive effect on NPS. They 
argued that randomized controlled trials in acute dementia care settings are rare. Recently 
Bürge et al. [30] found no benefit of four weeks exercise programme over a social activity 
programme in ADL. Moreover Fleiner et al. [31] examined two weeks exercise programme. 
As compared to social stimulation program exercise programme showed significantly more 
positive effects on neuropsychiatric signs and symptoms.  
 
In our previous research [32] on an acute psychogeriatric ward we found that patients’ NPS 
improved significantly during their hospital stay while their level of functioning deteriorated. 
We also found a substantial increase in psychotropic medication [32]. Earlier studies have 
shown that NPS and functional impairment have been found to contribute to 
institutionalization [9]. Moreover, hospital stay may impair ADL among patients with 
dementia [33,34]. In light of these findings as well as our earlier findings [32], we decided to 
explore if adding nonpharmacological interventions to routine treatment on an acute 
psychogeriatric ward would have any impact on NPS, ADL and psychotropic medication.  
Music and physical exercise interventions were chosen since there is some evidence that 
music interventions alleviate NPS [17-19,21,22] and physical exercise has been suggested to 
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improve ADL [24,26] and perhaps some NPS [25,28,29,31]. Moreover, both interventions are 
practicable while needing only moderate time and personnel resources and are feasible to 
implement in inpatient settings.   
 
The main aim of the present study was to explore the impact of physical exercise and music 
interventions on NPS, level of functioning and use of psychotropic medication in a replicated 
sample of patients with dementia on one acute psychogeriatric ward. We hypothesized that 
systematically including physical exercise and music interventions in the routine treatment of 
these patients would improve NPS and ADL and reduce the use of psychotropic medications.  
 
Methods 
 
Study design 
 
The study is an observational intervention study, a benchmark controlled trial (BCT) which is 
a novel concept. BCTs assess comparative effectiveness between single or sets of 
interventions, between clinical pathways or between factors related to the health care system. 
BCTs can be used to assess the impact of clinical intervention in routine settings. Thus these 
trials support both clinical and policy decisions. [35]. The study was conducted in accordance 
with the Declaration of Helsinki [36] and the study protocol was evaluated and registered by 
the regional ethics committee of the university hospital. Informed consent was obtained from 
the participants or their relatives if the participant’s Mini Mental State Examination [MMSE; 
37] score was lower than 18 prior to inclusion [37,38].   
 
Setting and participants 
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Participants  were recruited from one acute psychogeriatric ward with 17 beds at one 
University Hospital in Finland. All consecutively admitted patients were screened by the 
nurse responsible for the study or her deputy and included in the study if they had a diagnosis 
of dementia according to the ICD-10 (F00, F01, F02, F03) confirmed by a physician. There 
were no specific exclusion criteria. The participants for the two study groups (a control group 
and an intervention group) were recruited in two phases. The data on the patients in the 
control group were collected from February 2009 to December 2010 and the data on the 
patients in the intervention group from April 2011 to March 2013. A new treatment procedure 
was implemented between the two data collection periods. During the first round of data 
collection, 175 patients met the inclusion criteria and 89 patients (48%) participated in the 
study (“control group”, treatment as usual). During the second round of data collection after 
the introduction of the new treatment procedure, 173 patients met the inclusion criteria and 86 
patients (50%) participated (“intervention group”) (Figure 1). There were no significant 
differences in baseline demographic or clinical characteristics between the two study groups 
(Table 1).   
 
[Figure 1 near here] 
[Table 1 near here] 
 
Study intervention 
 
All participants in both study groups received treatment as usual including medication and 
multidisciplinary treatment negotiations in which patients’ relatives were also asked to 
participate. The primary nursing model, where every nurse was responsible for a small group 
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of patients from the time of admission to the time of discharge, was used on the ward [39]. 
Multidisciplinary team meetings took place daily. Moreover, treatment as usual included 
some recreational activities in the ward’s living room such as reading newspaper, painting, 
playing games, singing songs, listening music and exercise training. These activities were 
carried out infrequently based on nurses’ individual interests and if they were not busy with 
routine work. On some days during a week there was also a possibility to walk outdoor in a 
group with a nurse. Patients’ willingness to take part in different activities were asked 
separately each time. 
  
The new treatment procedure implemented in the intervention group was planned together 
with the ward staff, based on a literature review. The basic structure of the old treatment 
model was maintained but two psychosocial interventions, physical exercise and music were 
included in the treatment. When planning music and exercise interventions a music therapist 
and a physiotherapist were consulted. The chief physician and the nursing director were also 
involved in planning the new treatment procedure. The physical exercise interventions 
included balance, flexibility and strength training either when seated or standing, relaxation 
and exercise with a restorator. Music could be a part of the exercise sessions. Moreover, 
physical exercise included walking on the ward or outside the ward. The music interventions 
included singing or listening to familiar songs, listening to music played by the staff, playing 
hand-held percussion instruments, moving or dancing to music as well as discussing feelings 
and memories related to music. Both the physical exercise and music sessions were carried 
out either individually or in groups.  
 
Interventions were carried out according to a weekly schedule including two music groups, 
two physical exercise groups, and the opportunity to walk outdoors six times a week. The 
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groups were scheduled to last 45 minutes. These groups were open to all patients on the ward, 
not only for patients in the study sample. Moreover, the weekly schedule included 30 minutes 
in every day to carry out individual music or physical exercise sessions. Patients’ individual 
treatment plans for participating in activating interventions were negotiated in the treatment 
plan meeting based on his or her needs and ability to participate. The nurses encouraged the 
patients to participate in the activities. The staff (physiotherapist, physical education 
instructor, registered nurses, practical mental health nurses) working on the study ward 
carried out the interventions.  
 
To support systematic implementation of the new treatment procedure the nurses’ ability to 
work according to the new treatment procedure was ensured by training them in eight training 
sessions over 5.5 days. The training sessions included assessment and care of patients’ NPS, 
collaboration with family members, the basics of group therapy as well as physical exercise 
and music interventions in the treatment of patients with dementia. To guide the staff to 
implement the new treatment procedure a written treatment manual with detailed information 
about interventions were introduced to them. Moreover, the staff had a possibility to discus 
and ask questions about the study in the ward meetings. The ward manager, who took part in 
the research group’s meetings, was responsible for the implementation process.  
 
Measures 
 
The primary outcome measure was the Neuropsychiatric Inventory (NPI) [40] and the 
secondary outcome measures were the Mini-Mental State Examination (MMSE) [37], the 
Barthel Index (BI) [41] and the Alzheimer’s Disease Cooperative Study–Activities of Daily 
Living (ADCS-ADL) [42]. Patients’ background characteristics (gender, age, marital status, 
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setting before admission, type of dementia, length of stay) were collected using 
questionnaires, and psychotropic medication use at admission and at discharge was obtained 
from patient files. Altogether seven nurses who were trained specifically in the use of the 
scales and members of the ward staff collected the data. The assessors were not blind to study 
period. Data collection was carried out following admission after patients’ participation in the 
study was ascertained, and before discharge after the day of exit was decided.  
  
Statistical analysis  
 
Paired and independent samples t-test were used with different clinical and medication related 
scale variables in analysing the changes between admission and discharge, and in 
comparisons between the control and intervention groups. Pearson or Spearman correlations 
were used in the comparisons between clinical and treatment related variables. Linear mixed 
models (LMM) for repeated measures were used for analyzing the changes in either NPI or 
ADCS-ADL scores.  Within these models, age and total numbers of different interventions 
(music and physical exercise) as covariates, and time (admission/discharge), gender, 
antipsychotic dosage (less than 50 mg chlorpromazine equivalents [cpzekv] /day vs. at least 
50 mg cpzekv/day) and benzodiazepine dosage (less than 5 mg diazepam equivalents/day 
[dzekv] vs. at least 5 mg dzekv/day) as factors. The selection of psychosocial treatment 
related variables for the LMM models was based on exploratory correlation analysis, in which 
different modalities had very high inter-correlations (r>0.9, data not shown). Therefore only 
the total numbers of music and physical exercise sessions were included in the analysis 
models. The level of statistical significance was set at p<0.05. Dose equivalences of  
antipsychotic and anxiolytic drugs were calculated according to Andreasen et al. [43].  All 
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calculations were performed using SPSS statistical software package (version 22.0, IBM 
Inc.).  
 
Results    
 
During the study period, a total of 194 nurse-directed music groups were carried out, each of 
them lasting an average of 44 minutes (min 10, max 120, SD 15.9). These groups included 
listening to music or singing, which were often combined with remembering or talking about 
some themes related to music, body motioning, relaxing or playing with rhythm instruments. 
The number of participants in these groups varied between 2 and 14 (mean 7, SD 2.4). The 
individual music sessions included the same  elements as the group based sessions and lasted 
on average 34 minutes (min 10, max 90, SD 13.8). In total, the patients participated, on 
average, in nine (SD 8.2) individual or group based music sessions.  Physiotherapist-directed 
groups (n=43) mainly included strength, mobility and stability training. The nurse-directed 
physical exercise groups (n=120) included stretching, doing gymnastics, throwing of balls or 
beanbags or walking outdoors. The mean number of participants in the physical exercise 
groups was five (min 2, max 14, SD 2.4) and the groups lasted approximately 37 minutes 
(min 15, max 75, SD 11.4). During the individual physical exercise sessions, patients 
primarily walked outdoors or on the ward with a nurse. The mean duration was 27 minutes 
(min 5, max 60, SD 11.0). In total, the patients participated, on average, in seven (SD 8.4) 
individual or group based physical exercise sessions. The median (IQR) distributions of 
attendance in music and exercise groups per week were 1.0 (1.2) and 0.9 (1.3), respectively.  
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In the intervention group (n=86) with activating physical exercise and music interventions 
added to treatment as usual, the total NPI score decreased from 33.2 to 16.9 (p<0.001) but 
daily functioning (ADCS-ADL) deteriorated from 31.3 to 20.0 (p<0.001) during the hospital 
stay. In the control group (treatment as usual), the corresponding changes were: total NPI 
score decreased from 34.6 to 19.5 (p<0.001) and daily functioning deteriorated from 32.2 to 
21.7 (p<0.001) during the hospital stay. No significant changes were found in functional state 
according to the Barthel Index in either study group. There were no significant changes in any 
measured outcome variables between the study groups (Table 2).   
 
[Table 2 near here]   
 
When exploring total NPI or single items in the baseline assessments, no significant 
differences were found between the intervention or the control group. On the contrary, 
significant differences were found at discharge in the “anxiety” item between the intervention 
and the control group (mean vs. 1.71, SD 2.74 vs. mean  2.93, SD 3.69; p=0.01) with less 
anxiety in the intervention group as well as in “sleep and night time behaviour” (mean 2.63, 
SD 3.26 vs. mean 1.57, SD 2.36; p=0.02) referring to more night-time problems in the 
intervention group.    
 
Seventy five (87.2%) patients in the intervention group received psychotropic medication at 
admission and at discharge the number of patients was 81 (94.2%). In the control group 72 
(80.9%) patients had psychotropic medication at admission and 85 (95.5%) at discharge. 
There were not significant differences between the intervention and the control group in 
antipsychotic medication dosage [milligrams per day in chlorpromazine equivalents] on 
admission (mean 33.1 mg [SD 57.7, range 0–300] vs. mean 46.8 mg [SD 68.2, range 0–300]) 
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or in discharge (62.4 mg [SD 61.8, range 0–313] vs. mean 80.8 mg [SD 81.3, range 0–320]). 
There were no differences in dosages of anxiolytic medications [milligrams per day in 
diazepam equivalents] between the intervention group (mean 3.4 mg, SD 7.9) and the control 
group (mean 3.4 mg, SD 6.0) on admission or at discharge (intervention group mean 8.9 mg, 
SD 10.6 vs. control group mean 6.2 mg, SD 7.0, p=0.06). The length of stay was equal 
between the intervention and the control group (mean days 46.5, SD 27.8 vs. 44.4, SD 32.9, 
p=0.65). 
 
In explorative correlation analyses, both the number of individual based music intervention 
(r=0.237, p=0.033) and the group music intervention sessions (r=0.273, p=0.014) correlated 
positively with dosage of antipsychotic medications and with dosage of anxiolytic 
medications (r=0.299, p=0.007). However, the number of individual or group based physical 
exercise sessions had no significant correlations with antipsychotic or anxiolytic medication 
dosages (r=0.045-0.166). 
 
Linear mixed models (LMM) for repeated measures were used for analyzing the changes in 
either NPI (model 1) or ADCS-ADL (model 2) scores. Within these models, age and total 
numbers of different interventions (music and physical exercise) and change in antipsychotic 
or anxiolytic dosage from admission to discharge were used as covariates, and time 
(admission/discharge) and gender as factors. In the model 1, the significant explanatory 
variables for NPI score included the number of physical exercise sessions (B=-0.68, p=0.030), 
with fewer exercise sessions associated with more severe symptoms, and the time variable 
(admission vs. discharge, B=14.6, p<0.001; Table 3a) indicating a decline in the level of 
neuropsychiatric symptoms during hospitalization. In the model 2, the significant explanatory 
variables included gender (B=-6.67, p=0.026), with female gender associated with better level 
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of functioning, and the time variable (admission/discharge, B=9.11, p<0.001, Table 3b) 
indicating a drop in the level of functioning during hospitalization. 
 
Table 3a/3b near here   
 
Discussion 
 
Given the findings from earlier studies [9,33,34] as well as our own findings [32] the main 
aim of this study was to explore if adding nonpharmacological interventions to routine 
treatment on an acute psychogeriatric ward would benefit patients with dementia. We 
hypothesized that systematically including physical exercise and music interventions in 
routine treatment would  relieve NPS, improve ADL and reduce use of psychotropic 
medication. The two cohort samples from the same ward at different time points had equal 
levels of baseline neuropsychiatric symptoms and functioning. Within both study groups, 
NPS decreased while ADL functioning deteriorated during the hospital stay, with no 
differences between the study groups. However, among the single items “anxiety” seemed to 
diminish more in the intervention group than among the controls whereas the item “sleep and 
night time behaviour” improved less.  
 
In this patient population we were not able to replicate the findings of recent reviews where 
music interventions influenced NPS, especially anxiety [17,21,22] and behavioural problems 
[17-19,21] and also agitation or aggression [19]. We found no differences between the groups 
in these symptoms, except anxiety, which at discharge was lower in the intervention than in 
the control group. However, due on our study design the reason for this difference is not clear.  
Based on the earlier systematic reviews [17,44] it seems that the length of the intervention 
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period is associated with the effects of music interventions. In our study the patients 
participated, on average, in nine (SD 8.2) music sessions. Thus it might be that to achieve 
better effects more sessions are needed.  
  
Two recent reviews [24,25] reported no benefit for overall NPS of physical exercise over 
usual care, as was also the case in this study. However, Fleiner et al. [28,31] reported that 
short term exercise may have positive effect on NPS as was the case in our study based on the 
analysis within the intervention group. In the LMM models, NPI total score and level of daily 
functioning in intervention group at discharge were used as dependent variables, on the one 
hand to reflect the outcome of the inpatient treatment, but also to reduce error variance due to 
the marked heterogeneity in the different clinical variables of the sample. As the sample was 
collected on a clinical basis, the inter-individual variability in different clinical features is 
likely to confound the results. In the LMM models, the number of physical exercise sessions 
had a favourable effect both on NPI total score and daily functioning.  Forbes et al. [24] and 
Blankevoort et al. [26] have reported that physical exercise may improve ADL in patients 
with dementia. Bürge et al. [30], who examined exercise sessions on acute psychogeriatric 
wards, could not find any benefit of exercise over a social activity programme. However, they 
found that physical exercise may delay the loss of mobility [30], which is crucial to the ability 
to manage ADL [27]. Thus, based on the limited evidence from earlier studies [28-31]  in 
acute psychogeriatric settings and the findings of the present study, it seems that 
implementing physical exercise in the treatment procedures of acute psychogeriatric wards 
may be worthwhile.   
 
Regarding the use of antipsychotics or anxiolytic medications no differences were found in 
the doses between the groups either on admission or at discharge. In this naturalistic setting 
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the doses of psychotropics were adjusted only on the basis of clinical decision and were not 
subject to influence from the study protocol or the personnel. Unexpectedly, a weak but 
significant correlation was found between music interventions and dosage of both 
antipsychotics and anxiolytics. Patients who participated more in music interventions, either 
group or individual based, had larger dosages of these medications at discharge. Although the 
correlations were weak, it may be that active music interventions such as singing and actively 
playing rhythm instruments could overstimulate some of these patients. A recent meta-
analysis [23] also showed that receptive music interventions, just music-listening, have a 
better effect in  agitation, anxiety and behavioural problems than interactive music therapy.  
 
The absence of more positive findings may be due to some patients being in the most acute 
and severe state of illness at the beginning of the hospital stay, which may have made it 
difficult for them to concentrate on physical exercise and music interventions. Moreover, it is 
possible that the implementation of the new treatment procedure was still incomplete when 
data collection started. To implement new procedures successfully in clinical practice is a 
complex process [45].  
 
Nevertheless, it seems that research regarding interventions like physical exercise and music 
interventions on acute psychogeriatric wards is rare. When we started this study we found no 
corresponding research. During the last years two randomized controlled trials [30,31] which 
also examined physical exercise on acute psychogeriatric settings have been published. More 
controlled trials with more homogenous sample are needed to establish whether implementing 
music and exercise interventions systematically on an acute psychogeriatric ward may play a 
role in the treatment of patients with dementia. Moreover, it might be better to explore music 
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and exercise interventions in separate study settings to ease the realization of the interventions 
in a routine clinical setting.   
 
The study had some limitations. The main weakness of our study is that an observational 
pretest–posttest study is not as powerful design to test hypothesis than is an randomized 
controlled trial. The study design included two different groups in different time frames. Only 
around 50% of the data on eligible patients could be included in both study groups (see Figure 
1). The study was carried out on one acute psychogeriatric ward which limits the 
generalizability of the findings. Moreover, the study was conducted in a routine clinical 
setting where the pressure of routine work may have affected the delivery of the interventions. 
Thus, we cannot be certain that all the interventions for all the patients would have been 
applied consistently. The old treatment model’s recreational activities included also some 
singing, music listening and exercise training in the ward’s living room as well as walking 
outdoor. However, these activities were carried out infrequently and not based on individual 
patient’s treatment plan. Although there were no significant difference in length of stay 
between groups between patients it varied a lot. In the intervention group the shortest length 
of stay was nine days. Thus some patients have had possibility to take part only few study 
interventions. Finally, the nurses who assessed the outcomes were not blinded to the group 
allocation. However, the NPI has been showed to have good test-retest and excellent interrater 
reliability [46]. Despite these limitations, so far as we know the current study established first 
time evidence for the utility of implementing music and exercise interventions for routine 
treatment on an acute psychogeriatric ward.  
 
Disclosure of interest 
The authors report no conflicts of interest.   
17 
 
 
Funding 
This study was financially supported by the Competitive State Research Financing of the 
Expert Responsibility area of Tampere University Hospital 
 
References 
 
1. Alzheimer’s Disease International. The world Alzheimer report 2015. The global impact 
of dementia: an analysis of prevalence, incidence, cost and trends. London, 2015. 
www.alz.co.uk/research/world-report-2015 (Accessed February 5, 2017). 
2. Wimo A, Winblad B, Jönsson L. The worldwide societal costs of dementia. Estimates for 
2009. Alzheimers Dement 2010;6:98-103.  
3. Naylor MD, Karlawish JH, Arnold SE, Khachaturian AS, Khachaturian ZS, Lee VM, et 
al. Advancing Alzheimer’s disease diagnosis, treatment, and care: recommendations from 
the Ware Invitational Summit. Alzheimers Dement 2012;8:445-52. 
4. Mangialasche F, Kivipelto M, Solomon A, Fratiglioni L. Dementia prevention: current 
epidemiological evidence and future perspective. Alzheimers Res Ther 2012;4:6. doi: 
10.1186/alzrt104. 
5. Winblad B, Amouyel P, Andrieu S, Ballard C, Brayne C, Brodaty H, et al. Defeating 
Alzheimer’s disease and other dementias: a priority for European science and society. 
Lancet Neurol 2016;15:455-532.   
6. Steinberg M, Shao H, Zandi P, Lyketsos CG, Welsh-Bohmer KA, Norton MC, et al. Point 
and 5-year period prevalence of neuropsychiatric symptoms in dementia: the Cache 
County Study. Int J Geriatr Psychiatry 2008;23:170-7 . 
18 
 
7. Borsje P, Wetzels RB, Lucassen PL, Pot AM, Koopmans RT. The course of 
neuropsychiatric symptoms in community-dwelling patients with dementia: a systematic 
review. Int Psychogeriatr 2015;27:385-405.   
8. Cerejeira J, Lagarto L, Mukaetova-Ladinska EB. Behavioral and psychological symptoms 
of dementia. Front Neurol 2012;3:73. doi:10.3389/fneur.2012.00073. 
9. Brodaty H, Connors MH, Xu J, Woodward M, Ames D. Predictors of institutionalization 
in dementia: a three year longitudinal study. J Alzheimers Dis 2014;40:221-6.    
10. Caceres BA, Frank MO, Jun J, Martelly MT, Sadarangani T, de Sales, P.C. Family 
caregivers of patients with frontotemporal dementia: an integrative review. Int J Nurs Stud 
2016;55:71-84.   
11. Koyama A, Matsushita M, Hashimoto M, Fujise N, Ishikawa T, Tanaka H, et al. Mental 
health among younger and older caregivers of dementia patients. Psychogeriatrics 
2017;17:108-14.    
12. Kuronen M, Kautiainen H, Karppi P; Hartikainen S, Koponen H.  Antipsychotic drug use 
and associations with neuropsychiatric symptoms in persons with impaired cognition: a 
cross-sectional study. Nord J Psychiatry 2016;70,621-5. 
13. Schneider LS, Dagerman MS, Insel MS. Risk of death with atypical antipsychotic drug 
treatment for dementia. Meta-analysis of randomized placebo-controlled trials. JAMA 
2015;294:1934-43.   
14. Ballard C, Waite J. The effectiveness of atypical antipsychotics for the treatment of 
aggression and psychosis in Alzheimer’s disease. Cochrane Database Syst Rev 
2006;1:CD003476.   
15. Azermai M, Petrovic M, Elseviers MM, Bourgeois J, Van Bortel LM, Vander Stichele 
RH. Systematic appraisal of dementia guidelines for the management of behavior and 
psychological symptoms. Ageing Res Rev 2012;11:78-86.     
19 
 
16. Fazio S, Pace D, Maslow K, Zimmerman S, Kallmyer B. Alzheimer’s Association 
Dementia Care Practice Recommendations. Gerontologist 2018;58(suppl. 1):1-9.  
17. Ueda T, Suzukamo Y, Sato M, Izumi S-I. Effects of music therapy on behavioural and 
psychological symptoms of dementia: A systematic review and meta-analysis. Aging Res 
Rev 2013;12:628-41.   
18. Vasionyté I, Madison G. Musical intervention for patients with dementia: a meta-analysis. 
J Clin Nurs 2013;22,1203-16.     
19. van der Steen JT, van Soest-Poortvliet MC, van der Wouden JC, Bruinsma MS, Scholten 
RJ, Vink AC. Music-based therapeutic interventions for people with dementia. Cochrane 
Database Syst Rev 2017;5:CD003477.   
20. Pedersen SKA, Andersen PN, Lugo RG, Andreassen M, Sütterlin S. Effects of music on 
agitation in dementia: A meta-analysis. Front Psychol 2017;8:742. doi: 
10.3389/fpsyg.2017.00742. 
21. Zhang Y, Cai J, An L, Hui F, Ren T, Ma H, et al. Does music therapy enhance behavioral 
and cognitive function in elderly dementia patients? A systematic review and meta-
analysis. Aging Res Rev 2017;35:1-11. 
22. Ing-Randolph AR, Phillips LR, Williams AB. Group music interventions for dementia-
associated anxiety: a systematic review. Int J Nurs Stud 2015;52:1775-84.    
23. Tsoi KKF, Chan JYC, Ng YM, Lee MMY, Kwok TCY, Wong SYS. Receptive music 
therapy is more effective than interactive music therapy to relieve behavioral and 
psychological symptoms of dementia: A systemic review and meta-analysis. J Am Med 
Dir Assoc 2018;19:568-76.  
24. Forbes D, Forbes SC, Blake CM, Thiessen EJ, Forbes, S. Exercise programs for people 
with dementia. Cochrane Database Syst Rev 2015;4:CD006489.   
20 
 
25. de Souto Barreto P, Demougeot L, Pillard F, Lapeyre-Mestre M, Rolland Y. Exercise 
training for managing behavioral and psychological symptoms in people with dementia: A 
systematic review and meta-analysis. Aging Res Rev 2015;24:274-85. 
26. Blankevoort CG, Van Heuvelen MJC, Boersma F, Luning H, de Jong J, Scherder EJA. 
Review of effects of physical activity on strength, balance, mobility and ADL 
performance in elderly subjects with dementia. Dement Geriatr Cogn Disord 
2010;30:392-402 
27. Pitkälä K, Savikko N, Pöysti M, Strandberg T, Laakkonen M-L. Efficacy of physical 
exercise intervention on mobility and physical functioning in older people with dementia: 
A systematic review. Exp Gerontol 2013;48:85-93.  
28. Fleiner T, Leucht S, Förstl H, Zijlstra W, Haussermann P. Effects of short-term Exercise 
interventions on behavioral and psychological symptoms in patients with dementia: A 
systematic review. J Alzheimers Dis 2017;55:1583-94.  
29. Thuné-Boyle ICV, Iliffe S, Cerga-Pahoja A, Lowery D, Warner J. The effect of exercise 
on behavioural and psychological symptoms of dementia: towards a research agenda. Int 
Psychogeriatr 2012;24:1046-57. 
30. Bürge E, Berctold A, Maupetit C, Bourquin NMP, von Guten A, Ducraux D, et al. Does 
physical exercise improve ADL capacities in people over 65 years with moderate or 
severe dementia hospitalized in an acute psychiatric setting? A multisite randomized 
clinical trial. Int Psychogeriatr 2017;29:323-32. 
31. Fleiner T, Dauth H, Gersie M, Zijlstra W, Hausserman P. Structured physical exercise 
improves neuropsychiatric symptoms in acute dementia care: a hospital-based RCT. 
Alzheimers Res Ther 2017;9:68. doi: 10.1186/s13195-017-0289-z. 
21 
 
32. Pitkänen A, Alanen H-M, Kampman O, Leinonen E. Outcome of neuropsychiatric 
symptoms and daily functioning of patients with dementia treated on an acute 
psychogeriatric ward. Nord J Psychiatry 2018; 72:521-5.   
33. Covinsky KE, Pierluissi E, Johnston CB. Hospitalization-associated disability: She was 
probably able to ambulate, but I’m not sure. JAMA 2011;306:1782-93.   
34. Chodos AH, Kushel MB, Greysen SR, Guzman D, Kessell ER, Sarkar U, et al. 
Hospitalization-associated disability in adults admitted to a safety-net hospital. J Gen 
Intern Med 2015;30:1765-72.  
35. Malmivaara A. Benchmarking Controlled Trial-a novel concept covering all observational 
effectiveness studies. Ann Med 2015;47:332-40. 
36. World Medical Association. World Medical Association Declaration of Helsinki. Ethical 
principles for medical research involving human subjects. JAMA 2013;310:2191-4. 
37. Folstein M, Folstein S, McHug P. ‘Minimental state’. A practical method for grading the 
cognitive state of patients for the clinician. J Psychiatr Res 1975;12:189-98.  
38. Pucci E, Belardinelli N, Borsetti G, Rodrigues D, Signorino M. Information and 
competency for concent to pharmacologic clinical trial in Alzheimer disease: an empirical 
analysis in patients and family. Alzheimer Dis Assoc Disord 2001; 15:146-54. 
39. Tiedeman ME, Lookinland S. Traditional models of care delivery: What have we learned? 
J Nurs  Adm 2004; 6: 291-7. 
40. Cummings J, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, Gornbein, J. The 
Neuropsychiatric Inventory: Comprehensive assessment of psychopathology in dementia. 
Neurology 1994;44:2308-14.  
41. Mahoney FI, Barthel DW. Functional evaluation. The Barthel Index. Md State Med J 
1965;14:61-5.  
22 
 
42. Galasko D, Bennet D, Sano M, Ernesto C, Thomas R, Grundman M, et al. An inventory to 
assess activities of daily living for clinical trials in Alzheimer’s disease. The Alzheimer’s 
disease cooperative study. Alzheimer Dis and Assoc Disord 1997;11(Suppl 2):33-9. 
43. Andreasen NC, Pressler M, Nopoulos P, Miller D, Ho B-C. Antipsychotic dose 
equivalents and dose-years: A standardized method for comparing exposure to different 
drugs. Biol Psychiatry 2010;67:255-62. 
44. Gold C, Solli HP, Krüger V, Lie SA. Dose-response relationship in music therapy for 
people with serious mental disorders: systematic review and meta-analysis. Clin Psychol 
Rev 2009;29:193-207. 
45. Gotham HJ. Advancing the implementation of EBPs into clinical practice: how do we get 
there from here? Prof Psychol Res Pr 2006;37:606-13. 
46. Lai CKY. The merits and problems of Neuropsychiatric Inventory as an assessment tool 
in people with dementia and other neurological disorders. Clin Interv Aging 2014;9:1051-
61. 
 
 
 
 
 
 
 
 
 
 
 
23 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Control group 
Assessed for eligibility (n= 276) Assessed for eligibility (n= 313) 
Met inclusion criteria (n=175) Met inclusion criteria (n=173) 
Did not participate or discontinued the 
study (n= 86) 
 
Reasons: 
 
Patient was readmitted and had already 
participated (n=26) 
Patient or relative declined to participate  
(n=8) 
Patient lived alone, no relatives to give 
consent (n=3) 
Patient was discharged suddenly (n=18) 
Patient died during the study (n=1) 
Patient discontinued the study without 
specified reason (n=33) 
Did not participate or discontinued the 
study (n= 86) 
 
Reasons: 
 
Patient was readmitted and had already 
participated (n=29) 
Patient or relative declined to participate  
(n=10) 
Patient lived alone, no relatives to give 
consent (n=3) 
Patient was physically too frail (n=1) 
Patient was discharged suddenly (n=10) 
Patient died during the study (n=3) 
Patient discontinued the study without  
specified reason (n=31) 
Analyzed (n= 89) 
 
Analyzed (n= 86) 
 
Intervention group 
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TABLE 1. Baseline demographic and clinical characteristics of the patients in the study 
groups. 
 
Characteristics Control group 
(n=89) 
Intervention 
group (n=86) 
p-value 
Female gender; n (%) 55 (61.8) 41 (47.7) 0.06 
Age (years)  
mean (SD, range) 
77.7 (8.2, 53–94) 78.0(8.5, 57–95) 0.84 
Marital status n (%)   0.16 
  Single 6 (6.8) 4 (4.8)  
  Married 36 (40.9) 47 (56.0)  
  Divorced 12 (13.6) 5 (6.0)  
  Widowed 34 (38.6) 28 (33.3)  
Admitted; n (%)   0.77 
  Home   52 (59.1) 54 (63.5)  
  Sheltered       
  accommodation 
11 (12.5) 6 (7.1)  
  Residential care home 7 (8.0) 8 (9.4)  
  Primary care ward 9 (10.2) 7 (8.2)  
  Other 9 (10.2) 10 (11.8)  
Type of dementia; n (%)   0.32 
  Alzheimer (F00) 62 (69.7) 63 (73.2)  
  Vascular (F01) 9 (10.1) 10 (11.6)  
  Other (F02) 4 (4.5) 3 (3.5)  
  Not specified (F03) 13 (14.6) 5 (5.8)  
MMSE score 13.4 (7.9) 13.2 (7.2) 0.61 
Length of stay (days) 
mean (SD, range) 
44 (32.8, 5–165) 46 (27.8, 9–126) 0.64 
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TABLE 2. Changes in scores of NPI, ADCS-ADL and BI.   
 
 
 
NPI indicates Neuropsychiatric Inventory; ADCS-ADL, Alzheimer’s Disease Cooperative Study–Activities of Daily Living; BI, Barthel Index.  
*p < 0.05   
 
 
 Control group 
(n=89) 
Mean (SD) 
Intervention group 
(n=86) 
Mean (SD) 
Difference in 
change 
between 
groups 
Variable Admission Discharge Change p Admission Discharge Change p p 
NPI  34.6 (25.4) 19,5 (19.7) −15.1 (22.6) <0.001 33.2 (20.2) 16.9 (14.4) −16.3 (21.9) <0.001 0.73 
ADCS-
ADL 
32.2 (18.4) 21,7 (13.6) −10.5 (14.0) <0.001 31.3 (18.1) 20.0 (13.6) −11.2 (15.6) <0.001 0.75 
Barthel 
Index 
73.2 (22.8) 73,3 (24.0) 0.1 (14.6) 0.97 73.4 (22.1) 70.4 (25.6) −3.0 (17.4) 0.11 0.21 
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TABLE 3a/3b. Linear mixed models for repeated measures of 1) Neuropsychiatric inventory (NPI) 
score (upper table), 2) ADCS-ADL interview score (lower table) and possible confounding factors. 
The explaining variables were gender and age as confounding factors, number of exercise sessions, 
change in antipsychotic and anxiolytic doses from admission to discharge, time 
(admission/discharge), and the interaction of time and number of exercise sessions. 
Interpretation of factor estimates accordingly: a positive estimate indicates more NPI symptoms or 
better ADCS-ADL functioning in men or at admission, and vice versa. 
 
Dependent variable: Neuropsychiatric inventory score 
  95% CI   
 Estimate (B) Lower Upper t p 
Gender (male) -0.34 -5.87 5.20 -0.12 0.90 
Age -0.24 -0.57 0.084 -1.48 0.14 
Number of exercise sessions -0.50 -0.91 -0.084 -2.40 0.019 
Change in antipsychotic dose1 0.045 0.003 0.087 2.15 0.035 
Change in anxiolytic dose1 0.24 0.006 0.49 1.95 0.056 
Time: admission vs. discharge 14.7 8.05 21.3 4.40 <0.001 
Time*Number of exercise 
sessions 
0.27 -0.33 0.87 0.90 0.38 
 
Dependent variable: ADCS-ADL2 interview score 
  95% CI   
 Estimate (B) Lower Upper t p 
Gender (male) -6.47 -12.3 -0.61 -2.20 0.031 
Age 0.29 -0.05 0.63 1.68 0.097 
Number of exercise sessions 0.31 -0.03 0.66 1.80 0.077 
Change in antipsychotic dose1 -0.012 -0.05 0.03 0.57 0.57 
Change in anxiolytic dose1 -0.11 -0.37 0.15 0.82 0.41 
Time: admission vs. discharge 9.08 4.33 13.8 3.81 <0.001 
Time*Number of exercise 
sessions 
0.38 -0.03 0.79 1.81 0.074 
1Dose change from admission to discharge 
2The Alzheimer's Disease Cooperative Study, Activities of Daily Living 
 
